It is commonly assumed that using project management and IT skills are good for business performance. This research explored this assumption by testing whether the use of project management and IT skills have a positive affect on business' total sales and profitability. The research data was drawn from two longitudinal Government surveys of small to medium enterprises in Australia. Models were created to describe the relationship between project management, IT skills, profitability and total sales using multiple linear regression and binary logistic regression. The results show that when controlling for the influence of other business skills, project management and IT skills have a significant positive influence on sales and profitability.
Introduction
It is a basic and fundamental assumption that developing business skills in your employees improves the profitability of your business. Although it may be difficult to test each step in the long and diffuse causal chain from an improved employee skill set to a better bottom line, the link between developing employee capability and improved company performance is typically taken as so obvious that it is rarely questioned. This assumption is held for skills such as the ability to manage projects, where it is taken for granted that using project management to reach strategic and operational objectives improves performance. Similarly, we tend to assume that increased information technology (IT) staff capability helps businesses not only survive, but excel in our currently changing technological climate. Were these assumptions false, there would be little justification to support the significant investments that organisations and individuals make on personnel development in these disciplines.
Many researchers have commented that project management improves the likelihood of an organisation being successful. The benefits of project management to organisations have been expressed as an improvement in productivity (McHugh and Hogan, 2011; Cleland, 1984) , effectiveness (Shenhar et al., 2001) , efficiency (Stimpson, 2008) , and performance (Abbasi and Al-Mharmah, 2000) , while the benefits of IT investment are commonly cited as providing strategic value (Carr, 2003) , improved productivity (Hwang et al., 2015) , and improved levels of organisational internal entrepreneurship (Benitez-Amando et al., 2010) . This body of research appears to provide strong justification for sustaining the assumption that project management and IT skills support financial performance.
However, this assumption remains largely unexamined. In the project management literature, the debate more commonly focuses on developing idealised, or contingent, models of project management, ways of implementing these, and the examination of criteria that contribute to the success and failure of projects. In this regard, the IT literature is not that different, with an added emphasis on the impacts and opportunities associated with specific technological developments. In 2012, Hällgren (2012) called for an increased emphasis on research that explores the basic assumptions that underpin project management research and practice, and this research responds to that call by questioning whether the use of project management and IT as core business skills have an impact on businesses' financial performance, focusing on the roles these skills play in Australian small to medium enterprises (SMEs).
Literature review
There is a large body of research that examines the ways in which project management can be improved, developed and refined, so that organisational objectives are delivered more effectively (e.g. Hagen and Park, 2013; Kloppenborg et al., 2014) . For instance, there have been a variety of studies that have linked personality types to project success (Creasy and Anantatmula, 2013; Cohen et al., 2013) , or factors that impact productivity on projects (Ng et al., 2004) . Other research has focused on process related issues, such as the link between project management process maturity and project success (Mir and Pinnington, 2014) , or links between the maturity of the portfolio management system in an organisation and project success (Reyck et al., 2005) . One consistent emphasis in these studies is that they focus on project success rather than organisational performance. The relationship between project and business success is usually left to implication only.
Research that connects project management and organisational success is less common, but examples can be found in the literature. For instance, Ozcelik (2010) reported on ways that organisational performance was impacted by one particular type of project. Lappe and Sprang (2014) also investigated the impact of project management on the organisation, examining 251 projects that were managed by one German life insurance company. Their research involved the development of a model describing the relationship between the company's investment in project management and their return on investment, and showed a reliable relationship between project management costs and benefits. Another comparable study was conducted by Thomas and Mullaly (2008) , who also examined the return on investment from spending on project management. This research involved 65 participant organisations, and was able to demonstrate that in over half of the organisations there was a measurable value from their use of project management. However, the research findings were limited by few of the participant companies collecting the necessary data on their investment in project management processes.
It is more common for research to examine the relationship between IT and organisational performance. However, this " … literature has traditionally shown contradictory results regarding the impact of the IT artefact on firm performance" (Benitez-Amando et al., 2010, p. 551) . Taking e-commerce as an example, Hau et al. (2015) found that e-commerce affected the gross operating profit for some categories of hotel, while a cross-sector study by Hwang et al. (2015) found no link between e-commerce and business performance. Other studies have taken an indirect approach, often based on the assumption that IT is an enabler of business functions but not necessarily one that directly impacts upon performance. For example, IT capability has been found to indirectly affect business performance through customer orientation (Nakata et al., 2008) . Investment in IT has also been found to positively affect a company's internal entrepreneurship culture, which then indirectly affects company performance (Benitez-Amando et al., 2010) , and to enable a proactive environmental strategy, which can in turn mediate the effect of IT on business performance (Benitez-Amando and Walczuch, 2012) .
Other studies (e.g. Lee et al., 2010) have uncovered a direct relationship between IT supported processes and organisational performance. However, the link between IT investment and performance does not appear to be universal. Hwang et al. (2015) found that specific newer technologies positively impact upon productivity, but older aspects of IT, such as basic computer use and internet access were not found to improve productivity. This can be interpreted in light of Carr's (2003) research that suggests that as IT becomes ubiquitous, its strategic value diminishes. A common factor in these studies of the impact of IT investment is that they focus on IT artefacts and IT supported process. With the exception of Benitez-Amando et al. (2010) , these studies focus on the technology, not the embodied capability, leaving the impact of the use of IT as a core business skill on financial performance predominantly unexamined.
In addition to a lack of research that tests the assumption that there is a link between project management skills or IT skills, and financial performance, there is a tendency in the project management literature to focus on mega-projects (e.g. Flyvbjerg, 2014; Eweje et al., 2012; Winch, 2013; Brady and Davies, 2014) . In contrast to this prevailing trend, the research presented in this paper focuses on the impact of business skills on small to medium enterprise (SME) performance. The tendency to focus on larger projects is understandable, given how entertaining it is to read of their spectacular failures and successes, and the air of glamour associated with the large sums invested in mega-projects. However, the importance of SMEs to the social and economic health of countries has long been recognised (Beck et al., 2005; Schiffer and Weder, 2001; Ayyagari et al., 2007) . It is acknowledged that SMEs may, and do, contribute to larger projects, but SMEs more commonly work on smaller projects. SMEs account for 40-70% of the value added by the business sector, and 70-90% of all enterprises in OECD countries are SMEs (OECD, 2013a (OECD, , 2013b . This is consistent with data from Australia; the context in which this research is set. In Australia, there were over one million SMEs operating in 2012, representing over 90% of the business sector (ABS, 2012a,b) making SME profitability critical to the broader economy. In these SMEs, the Australian Bureau of Statistics (ABS) found IT professional skills in use in one in six SMEs, and project management used by one in eight SMEs (ABS, 2013a) .
Project management research has often been submerged in the general management research into human resources, sales and marketing (Hudson et al., 2001; Turner et al., 2009; Turner et al., 2010) . However, given that project management is a vital skill for SMEs , the critical role that project management plays in small business success (Sádaba et al., 2014) , and the frequency with which IT professional skills and project management skills are used in SMEs, there is surprisingly little research which examines how these skills are used by SMEs, and how they affect business profitability.
Methodology
Data for this research was sourced from the ABS Business Longitudinal Database (BLD). The BLD includes data relevant to understanding the performance of Australian businesses. It is compiled from a number of sources, including Australian Government tax records and questionnaire responses. The ABS uses a data quality framework based on the Statistics Canada Quality Assurance Framework (Statistics Canada, 2002) and the European Statistics Code of Practice (Eurostat, 2011) . In the case of the survey data used in this research, a quality declaration was issued indicating a response rate of over 95%, and a relative sampling error of less than 10%.
In the 2004-2005 financial year, the ABS selected a panel of SMEs based on them being representative of their industry or population group. Business details were sourced from the Australian Business Register (ABR), a database that contains the names and addresses of all businesses that have a registered Australian Business Number (ABN) with the Australian Taxation Office (ATO). Panel members were asked to respond to a survey for five consecutive years. The surveys were addressed to the owner/manager of the business, as listed in the ABR, asking them to complete and return the survey. Panel size was determined based on the expected dropout rate, and designed to ensure that a sufficiently large number of businesses remained in each industry sector and size classification for statistical analysis at the end of the five year period. New members were not introduced to the panel after the first year.
This /Eurostat, 2005) were referenced in the development of the survey, and the BLD integrates with limited data from the ATO. These panels are of interest because they included questions regarding the core business skills that respondents used in conducting their business (ABS, 2012a,b) . The selection of skills included as options in the survey is listed in the following section. These skills were selected to meet internal Government policy concern about the Government's ability to meet skill shortages in science, engineering and technology related occupations. Interested readers should refer to Shah and Burke (2003) for discussion of relevant policy imperatives at that time.
Given the constraints of the data, this research has used the definition of an SME to be a trading business with less than 200 employees. BLD data has also been used in a variety of other research (ABS, 2014). This includes research into entrepreneurship behaviours (Fitzsimmons and Douglas, 2006) , outsourcing (Bakhtiari and Breunig, 2013) , performance (Steffens et al., 2009) , productivity (Pollack and Adler, 2014) , industrial relations (Farmakis-Gamboni and Prentice, 2011), family business operations (Dharmadasa, 2009) , and innovation (Gronum et al., 2012; Bhattacharya and Bloch, 2004; Huang and Rice, 2009 ).
Data analysis
The data analysis presented in this paper focuses on three questions, which have been paraphrased to account for the differences in the ways the questions were written in the survey instruments:
1. During the previous year, were any of the following types of skills used by the business in undertaking its core activities: 
The relationship between profitability and project management
The first step in the analysis involved a review of any possible correlation between whether respondents reported an increase in their profitability compared to the previous year, use of project management in their businesses, and their sales figures. Correlations (p b 0.01) were found in both Panels 1 and 2 between use of project management and change in profitability, and use of project management and total sales. The data are represented in Table 1 and Fig. 1 .
In Fig. 1 it can be seen that more than 10% more of the populations of both panels who used project management also reported an increase in their profitability, when this is compared to respondents who did not use project management. Furthermore, in both panels, there were more than 5% less of the population who used project management to undertake their core business that also reported decreasing profitability, compared to small business owners who did not use project management. A similar result can be seen in Table 1 . SMEs that used project management reported an average of three times Table 1 The relationship between project management (PM) and sales. more sales than the SMEs that did not use project management to undertake their core business activities.
Interpretation of Table 1 results should consider the unusually high maximum sales value for businesses that used project management in Panel 1, and the significant difference in standard deviations between these panels. Although it is not possible to tell from the data, it is likely that this company qualified for inclusion in Panel 1 at the start of the survey, and enjoyed disproportionate growth over the survey period. Once included in a panel, respondents were not removed from the population for future years. Removing this outlier from the data set brings the mean for Panel 1 businesses that used PM to $11,059,007. This figure is comparable to the Panel 2 mean, and suggests that, excluding this outlier, there is reasonable consistency between the panels. This outlier was included in the subsequent analysis.
Although the differences between the means for companies that used and did not use project management are promising results, they are not sufficient by themselves to demonstrate that using project management results in increased profitability and sales. To develop a clearer understanding of the influence of project management on these other variables, it was considered necessary to model the relationship when controlling for other variables.
Modelling the data
Models were created to describe the relationship between SME profitability and businesses' use of a selection of skills, including project management and IT skills. The models were created using binary logistic regression, and backwards elimination was used to remove insignificant independent variables from the model. Logistic regression has been identified as "…the most important model for categorical response data…" (Agresti, 2013, p. 163) . This type of model "…is especially useful in epidemiological and demographic research in the assessment of the effects of explanatory factors on the relative risk of outcomes…" (Powers & Xie, 2000, p. 49) . These models describe the tendency of survey respondents to identify that their profitability had increased from the previous year, as opposed to staying the same, based on the influence of a specific set of business skills that the respondents may have used in undertaking their core business. Null hypotheses were developed to understand whether the models were useful, and to understand the contribution that project management and IT skills make to profitability. Although equivalent null hypotheses were created for the other business skills, they are not listed below for the sake of brevity. The relevant null hypotheses were:
• Null hypothesis -model: none of the coefficients in the model is significantly different from zero • Null hypothesis -PM skills: project management skills have no significant effect on whether an organization reported an increase in profitability • Null hypothesis -IT professional skills: IT professional skills have no significant effect on whether an organisation reported an increase in profitability Based on the Omnibus Tests of Model Coefficients, the significance of both models was 0.000. The null hypotheses for both models can therefore be rejected, and the models can be considered useful. The Panel 1 model accounts for 56.6% of dependent variable variation, while the Panel 2 model accounts for 58.4%, with both models significant at 0.00. The null hypotheses related to the significance of project management skills, IT professional skills, and marketing skills were rejected for both models. The null hypotheses related to the significance of IT support technician skills, engineering skills, and financial skills, could only be rejected in one model, giving inconclusive results. Null hypotheses related to the significance of scientific and research skills, trades skills, transport, plant and machinery skills, and business management skills were accepted for both models.
Using multiple linear regression it was possible to create models of the relationship between the use of business skills and SME total sales as reported in their tax documentation, with reference to Weisberg (2014) . As with the previous model, backwards elimination was used to remove insignificant independent variables. The models represent the relative influence that each of the business skills have on the SME's total sales. Both models were significant at 0.000, and collinearity issues were not detected between the variables. The Panel 1 model explained 2.9% of the data (R 2 = 0.029), while the Panel 2 model explained 7.1% of the data (R 2 = 0.071). In both panels, the null hypotheses concerning the usefulness of the models, and the significance of project management skills, IT professional skills, IT support technician skills, business management skills, financial skills, and scientific and research skills were rejected. The results were inconclusive with respect to transport, plant and machinery skills, with the null hypothesis related to this skill set accepted for Panel 1, but rejected for Panel 2. Null hypotheses concerning the significance of trades and marketing skills to total sales were accepted for both panels.
Discussion
The first model presented above shows that using project management skills, IT professional skills, and marketing skills all increase the odds that respondents reported that their profitability had increased, as opposed to staying the same as the previous year. The results from the binary logistic regression models suggest that SMEs that invest in these skills may increase the likelihood that they will be profitable. However, the role that subjective interpretation plays in respondents' answers should also be taken into account, in that the accuracy of respondents' answers was dependent upon their ability to correctly perceive changing profitability. Responses to this question may have been subject to some degree of error (Table 2) .
To mitigate the subjectivity of the first question set, this research has provided some degree of triangulation by modelling the relationship between respondents' total sales as reported in their Government tax documentation, and their use of different business skills. This modelling was done on the assumption that there is likely to be a relationship between SMEs total sales and their profitability. However, it is acknowledged that the impact of changes in the cost of sales has not been accounted for in this analysis.
It was found that project management skills, IT professional and support skills, financial skills and business management skills had a significant positive relationship with the SME's total reported sales in both panels. Of the business skills tested in the BLD, project management skills were shown to have the strongest positive correlation to total sales. The results for transport, plant and machinery operation skills were inconclusive, as they only significantly affected sales results in one panel. Marketing and trades skills were not found to have a significant influence on sales results, the former of which is particularly noteworthy given its general disciplinary focus. It is also interesting to note that while scientific and research skills did show an influence on total sales in both panels, it was a negative. A possible explanation for this result can be attributed to the high-risks often associated with research and development. An alternative explanation is that research and development return on investment may only become apparent over a longer time scale than this survey has captured. Profitable research and development may be more viable in larger organisations than those that participated in the BLD, as larger organisations are more likely to be able to support the overheads associated with specialist scientific equipment, and have the contingency to survive the inevitable costs of failure associated with discovery.
Limitations and future research
The intention of this research is to explore whether a reliable relationship exists between a selection of skills that SMEs sometimes use in undertaking their core business, their profitability, and their sales figures. It is important to note that the research purpose has not been to develop predictive models that include all factors influencing the dependent variable. This distinction is important, and the authors acknowledge that many variables influencing SME profitability and sales have not been considered in this research. The skills that individuals Table 2 The odds and probability of increased profitability.
Panel Skill
Use of skill increases odds of increase in profitability, as opposed to profitability staying the same, by
Use of skill changes the probability of increased profitability, as opposed to profitability staying the same, by bring to a business will certainly affect how profitable it is, and it is arguable that the skills of any one individual will be proportionally more influential in an SME than a large corporation, but business skills by no means exclusively determine business profitability and sales. This research makes no comment about other factors that may be relevant, such as the maturity of the business, the competitive environment, government policies, the prevailing business climate, or organisational culture. Given that the research purpose was to investigate the possibility of a reliable relationship between profitability and the use of different business skills, and also given the dataset size, the model R 2 values should be considered as adequate. Readers are referred to comparable R 2 values in other research (Karabag and Berggren, 2014; Hu and Hibel, 2014; Fullerton and Wallace, 2007; Monge-Rojas et al., 2002) . Knofczynski and Mundfrom (2008) research recommends appropriate sample sizes for multiple regression for models created to predict the dependent variable behaviour, and it is noted that the sample sizes that have been used in this research are significantly greater than were considered in Knofczynski & Mundfroms' analysis. In addition, Maxwell (2000, p. 435) has noted that "…sample size will almost certainly have to be much larger for obtaining a useful prediction equation than for testing the statistical significance of the multiple correlation coefficient". This suggests that the models presented here may be valid predictive models, but given that the purpose of this research has not been to develop predictive models, some caution should be exercised if the models are to be used in this way. These models show that there is a reliable relationship between the dependent variable and selected independent variables, and future research may consider the possibility of expanding the pool of independent variables tested, with purpose of developing models that more accurately predict the dependent variables' behaviour.
Three other limitations to this research should also be observed. Firstly, the responses to the question about changing profitability will have been affected by the ability of respondents to accurately perceive this change. However, this possible source of error will at least have partly been ameliorated by the creation of the second set of models that described changes in sales figures. Second, the panels also exclusively focus on businesses with less than 200 employees in Australia. This should be considered when extending these research findings to businesses in other countries, or to larger organisations. Third, it is expected that there will have been a variation in how the respondents understood what it is to use these business skills, as the survey instrument did not provide definitions. One respondent may have considered that creating a simple time line on a spread sheet counts as using project management, while another may have thought project management to be practiced only by those with a higher degree. Similar variation may have occurred in how respondents interpreted IT skills, what it means for these skills to have been used 'by the business', and variation in the degree to which these skills played a role in the businesses. However, it is likely that there has been some convergence towards a common understanding of these business skills given the sample size. Other areas for future research could involve exploration of the boundary between when different business skills are considered to be used in a SME's core business, how this may vary in larger organisations, and factors that affect how changes in profitability are perceived.
Conclusion
In response to Hällgren's (2012) call for an increased emphasis on research that explores the basic assumptions that underpin project management research and practice, this paper has explored whether project management and IT skills improve business results. The research was conducted using two longitudinal databases, and it was found that the surveyed businesses that used project management more commonly reported an increase in profitability, and less commonly reported a decrease in profitability. At least 10% more of the population that used project management reported increasing profitability, and 5% less of the population reported a decrease in profitability, compared to those who did not use project management. Furthermore, businesses that used project management reported sales figures that were on average three times higher than those that did not.
The hypotheses that project management and IT professional skills have a significant positive relationship with SME profitability were tested using binomial logistic regression. When controlling for the influence of other comparable business skills, project management and IT professional skills were found to have a significant positive influence on the likelihood of a SME reporting an increase in profitability. The hypotheses that project management and IT professional skills have a significant impact on SME total sales were tested using multiple linear regression. When controlling for the influence of other business skills, it was found that project management and IT professional skills have a significant positive relationship with total sales.
The findings presented in this paper provide an additional perspective to earlier research that investigated the links between project management skills, IT skills, and business performance. Research by Lappe and Sprang (2014) and Thomas and Mullaly (2008) , showing that companies receive a measurable value from investment in project management, used different research methods to those used in this paper. The results presented in this paper provide some triangulation of their findings. Less research has been conducted on the links between IT skills and business performance, with most research either showing contradictory results, or focusing on the impact of IT artefacts (Benitez-Amando et al., 2010, p. 551) , rather than embodied capability. Research by Benitez-Amando and Walczuch (2012) has suggested that IT plays an indirect mediating effect on improving business performance, and this research develops on their findings.
The results presented in this paper indicate that using project management and IT professional skills to undertake core business activities make a significant contribution to improving the financial performance of small to medium enterprises.
Companies often have to make difficult decisions about investment in resources. This is particularly significant for small to medium enterprises, where both human and financial resources may be scarce. Strategic decisions about investment in personnel and their development can have a significant impact on company performance. When considering which skills it is worthwhile developing as organisational capabilities, this research has shown that investment in project management and IT professional skills may have the greatest impact on an organisation's performance.
